Negative regulation of the human atrial natriuretic peptide gene by 1,25-dihydroxyvitamin D3.
We have examined the effect of 1,25-dihydroxyvitamin D3 on the promoter activity of the atrial natriuretic peptide (ANP) gene in cultured neonatal rat atrial myocytes. In acute transfection studies 1,25-dihydroxyvitamin D3 inhibited the expression of a human ANP (hANP) promoter-driven chloramphenicol acetyltransferase reporter (-1150 hANP CAT) in a dose-dependent fashion (10(-10)-10(-8) M). When an expression vector for the vitamin D receptor (VDR) (pSVL-VDR) was introduced together with the reporter plasmid, there was a significant ligand-dependent amplification of the vitamin D-dependent inhibition. Deletion analysis of the 5'-flanking sequence localized the suppressible promoter sequence to within 104 base pairs of the transcription start site of the hANP gene. Thyroid hormone, glucocorticoid, estrogen, and retinoic acid receptor were incapable of mimicking the VDR-dependent inhibition. Retinoid X receptor, on the other hand, effected a significant reduction in hANP promoter activity which was at least additive with that produced by the liganded VDR. The VDR-dependent inhibition displayed promoter selectivity. Both the SV40 promoter and a conventional vitamin D response element linked to a truncated SV40 promoter were activated by the liganded vitamin D receptor, whereas the Rous sarcoma virus promoter was unaffected. On the other hand, the cardiac-specific troponin T promoter was suppressed in a fashion similar to ANP. These findings imply a potentially important role for vitamin D3 in the regulation of gene transcription in myocardial cells.